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Purpose: This paper represents the presentation of a case of cystic adventitial disease of the popliteal artery and an 
exhaustive review of the literature with an emphasis on optimal means for diagnosis and treatment of this unusual 
disease. 
Methods: We collect all reported cases of cystic adventitial disease of the popliteal artery since the last review in 1987 
with an additional review of these cases reported in the U.S. since the initial description of the disease. 
Results: We found 264 cases of cystic adventitial disease (CAD) of the popliteal artery from 1954 to 1995, with 38 
reported in the U.S. Fifty-eight new cases of CAD have been reported since the last review in 1987; 11 of these were 
reported in the U.S. Diagnosis of the disease has improved in the last,few years with non-invasive techniques. Duplex 
color scanning followed by T2-weighted MRI now appears to be the best diagnostic hoice. Various therapeutic methods 
have been described for the treatment of CAD. The recommended treatments are excision of the cyst with the cystic wall 
when the artery is stenotic and resection of the affected artery, followed by an interposition graft, when the artery is 
occluded. 
Conclusion: Claudication in young, healthy patients resulting from popliteal artery stenosis or occlusion is a leading 
symptom of CAD. This disease affects males in a ratio of approximately 5:1 and appears predominantly in the fourth 
and fifth decades. The incidence is approximately 1 in 1200 cases of claudication or 1 in 1000 peripheral arteriograms. 
The predominance of reported cases is ,found in Japan and Europe. Optimal diagnostic techniques include duplex color 
scanning and T2-weighted MRI. The lesions can be effectively treated by resectional or non-resectional means depending 
on the presence o7" absence of complete arterial occlusion. 
Key Words: Cystic adventitial disease; Claudication; Arterial insufficiency. 
Introduction 
Cystic adventitial disease (CAD) is a rare vascular 
disease localised primarily to the popliteal artery. Be- 
cause the disease is uncommon, it often is un- 
recognised and frequently mistaken for atherosclerotic 
disease. It occurs five times more often in men than 
women. A thorough review of the world literature to 
1995 reveals 264 cases of CAD of the popliteal artery. 
The disease is primarily observed in Western Europe, 
Australia, Japan, and Asia. In North America very few 
cases have been reported, with most of these located 
on the East Coast. 1 Since Ishikawa's last review in 
* Piease address all correspondence to: M. D. Caldwell, University 
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1987,1 only 11 new cases of CAD of the popliteal artery 
have been reported in the U.S.A. (Table 1). 
Many techniques have been used for investigation 
and treatment of this disease. This review summarises 
the different methods of diagnosis and treatment used 
for CAD and presents the data supporting the current 
consensus. In addition, we present a new case of CAD 
demonstrated by magnetic resonance imaging. 
Clinical Material 
A 49-year-old woman presented with 3 months' history 
of intermittent claudication. She was a non-smoker 
and no other predisposing factors for atherosclerotic 
arterial disease were found. On examination, pulses 
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Table 1. New cases of cystic adventitial disease (CAD) of the 
popliteal artery reported in U.S.A. since 1987 (Ishikawa's review).* 
Case First author (publication) Year 
no.  
1 Burkhalter 49 1986 
2 Kaufman ~7 1987 
3 lasinski et al. 61 1987 
4 Ward 5° 1987 
5 Schroe 48 1988 
6 Jay et al. 67 1989 
7 Samson 38 1990 
8 McAnespey 12 1991 
9 Lossef 25 1992 
10 Saeed s4 1993 
11 Present case 1995 
Total - 11 cases 
* Ishikawa reported a summary of27 cases in U.S.A. from 1954 to 
1987. 
on the left leg were normal but the right popliteal, 
posterior tibial, and dorsalis pedis pulses were absent. 
The foot appeared perfused without evidence of limb- 
threatening ischaemia. The patient was investigated 
in an outside hospital for suspected peripheral emboli. 
An echo-cardiogram was performed which excluded 
cardiac thrombus. A right lower extremity angiogram 
was obtained which showed a completely obstructed 
popliteal artery for 4cm at the knee. The patient 
was referred to our CV-Radiology Department for 
thrombolytic therapy. With suspected CAD, the patient 
had T2-weighted MRI, which showed a clear image 
of a cyst 3 cm long compressing the arterial wall. No 
continuity with the adjacent joint was seen. The patient 
was taken to the operating room. With an S-shaped 
posterior incision, the popliteal artery was exposed 
and a 3 cm long cyst was found. The artery was 
completely occluded with organised old thrombus in 
the lumen. Because of the small calibre of both lesser 
and greater saphenous veins (both by duplex scan and 
exploration), PTFE 6 mm ring graft (Gore, Inc.) was 
interposed. An intraoperativ e angiogram showed 
good runoff to the trifurcation and the distal pulses 
reappeared. Histologically, the cyst was filled with 
mucoid material and appeared to arise just external 
to the adventitia. The patient had an uneventful post- 
operative recovery and was discharged on the third 
postoperative day. 
Discussion 
CAD of the popliteal artery is a rare cause of peripheral 
vascular insufficiency. It was first described in the 
external iliac artery by Atkins and Key in 1947. 2The 
first case involving the popliteal artery was reported 
by Ejrup and Hiertonn in 1954. 3The disease has been 
also reported in the radial and ulnar arteries. In the 
world literature there are also seven cases of CAD 
reported in peripheral veins. The first case was de- 
scribed by Mentha in 19634 and the seventh case was 
reported by Paty et al. 5 in 1992. None of these involved 
the popliteal space. 
The pathogenesis of the disease remains con- 
troversial. The nomenclature has included cystic ad- 
ventitial degeneration of the popliteal artery, 3cystic 
mucoid degeneration, 6 cystic myxomatous adventitial 
degeneration, 7 mucinous cystic dissecting intramural 
degeneration, 8 or subadventitial pseudocyst. 9 What 
appears certain is that the cystic advenfitial de- 
generation is not a primary dysplasia of the blood 
vessel wall, but originates from ectopic tissue of a 
joint capsule or bursa. 1° The aetiology suggested the 
mechanism to be chronic and repeated microtrauma, 
or a true ganglion, originating from an adjacent joint 
capsule or tendon-sheath. 1~ Electron microscopic exam 
reveals focal necrosis of collagenous and muscular 
fibres, the myocytes how destruction of elastic fibres 
with cytoplasmic organelles on both nuclear poles 
including a small Golgi apparatus, filamentous mito- 
chondria, free ribosomes, and a few small cisternae of 
rough-surfaced ndoplasmatic reticulum. 1°'~ The cysts 
are often multiple or multi-loculated. The lumen is 
filled by mucinous, thick, gelatinous fluid containing 
amino acids but without carbohydrates, cholesterol, 
or calcium. 
Diagnosis of CAD 
Clinically, the typical patient with cystic adventitial 
disease is a healthy, middle-aged male patient. The 
disease is almost always unilateral. The patient is often 
a non-smoker who develops intermittent claudication 
of sudden onset and rapid progression. Physical ex- 
amination may reveal normal popliteal and pedal 
pulses, although these may reduce with exercise. Flex- 
ion of the knee causes disappearance of the foot pulses 
(Ishikawa's ign). 1'12 Also, distal pulses may be absent 
at rest. The differential diagnosis must include throm- 
bosed popliteal artery and popliteal entrapment syn- 
drome. However, in the latter syndrome, pulses 
disappear with contraction of the gastrocnemius 
muscle caused by active plantar flexion or passive 
dorsiflexion of the foot. 13 
Angiography has been the traditional diagnostic 
tool for popliteal artery cystic adventitial disease. Com- 
monly recognised patterns include complete occlusion 
and eccentric (scimitar sign) or hour-glass stenosis. 
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Complete occlusion occurs in approximately one-third 
of patients} TM The use of angiography is obviously 
limited in the diagnosis of CAD with arterial occlusion. 
In a series of 193 patients with CAD of the popliteal 
artery, only 71% of patients were confirmed by angio- 
graphy} Lateral and stress views may assist in the 
detection of subtle lesions. The absence of post-stenotic 
dilation is a helpful angiographic diagnostic sign. 
Contrast arteriography may not provide accurate 
information about popliteal arterial wall morphology 
and the relationship of the popliteal artery to sur- 
rounding soft tissue structures. 15
Since the development of combined B-scan and 
Doppler sonography, the image-directed Doppler 
ultrasound examination has become important for 
evaluation of cystic adventitial disease of the popliteal 
artery. 16'~7 By this means, the shape, dimension, and 
number of cysts can be determined. A fine bright line 
is seen as a boundary between the contents of the cyst 
and the vessel lumen representing the intima and 
inner media. This region pulsates in the real-time 
examination. Measurement of Doppler velocity spec- 
trum in the narrowed lumen shows an accelerated 
velocity through the segment containing the intra- 
mural cyst. These signs can be considered as patho- 
gnomonic for CADJ 6'18 The absence of arteriosclerotic 
plaques, enhancement of echoes beyond the cyst, and 
missing flow signals within the cyst are helpful to 
distinguish CAD from a popliteal aneurysm. The use 
of B-mode duplex scan is easy, inexpensive, and in  
expert hands can provide useful information. This 
should be considered as the initial examination in a 
patient with suspected CAD. In addition, patients with 
CAD should be followed postoperatively with image- 
directed Doppler ultrasonography to rule out re- 
currence or postoperative stenosis. Interestingly, in a 
recent abstract, Koppensteiner et alJ 9 1995, described 
the use of intravascular ultrasound investigation 
(IVUS) to confirm the suspected iagnosis of CAD of 
the popliteal artery. This is the first report of CAD 
demonstrated by IVUS. 
Computer-assisted tomography (CT) has been fre- 
quently used in the diagnosis of CAD. This method 
was advocated by Deutsch et al. 2° as both a diagnostic 
and a therapeutic modality. It is well known that CT 
is of particular value for arterial disease known to 
have a high incidence of bilaterality, such as popliteal 
aneurysms and popliteal entrapment. The CT can be 
diagnostically useful in differentiating CAD from pop- 
liteal entrapment syndrome and may reveal the simple 
or complex nature of the cyst .  15'21'22 The superiority 
of CT over Digital Subtraction Angiography in the 
diagnosis of popliteal arteriopathies has been dem- 
onstrated by Rizzo et al. ~s Also, as reported by Ohta 
et al} 2 a case of recurrence of CAD in an interposed 
vein graft was diagnosed by CT. 
Recently, magnetic resonance imaging (MRI) has 
been described as the optimum modality for the dia- 
gnosis of CAD. 23 Augustiny et al} 4 in 1988 described 
the first case with findings at initial diagnosis. Lossef 
et a]. 25 in 1992, Crolla eta/., 26 Hayashi eta/. ,  27 and Berger 
and Weber as in 1993, and Chiche et aI., 23 Ohta et aI., 22 
and Lasic et al. 29 in 1994, described cases diagnosed 
by MRI. Berger and Weber 28 reported acase of recurrent 
CAD, demonstrated with MRI. The authors concluded 
that MRI with T2-weighted images gives a definitive 
diagnosis of disease and was excellent for planning 
surgical strategy in patients with CAD of the popliteal 
artery. In addition, MRI gives an exact delineation of 
the extension of the cystic changes and their con- 
nections to the joint. The MR[ should include T2- 
weighted and gradient-echo sequences with three di- 
mensional Fourier-transformed volumic sequences for 
each patient with suspected CAD. The MR[ has some 
advantages over CT. No intravascular contrast material 
is required, ionising radiation is avoided, and images 
other than cross-sectional ones can be made. Our case 
if the eleventh in the literature diagnosed with MR[. 
MR[ has never been reported as an initial method of 
diagnosis but in all cases in which it was used, the 
diagnosis of CAD of the popliteal space was clearly 
confirmed. 
The current concensus i that duplex colour scanning 
followed by MRI T2-weighted images appear to be 
the best diagnostic hoice for CAD. Despite this con- 
census, a variety of diagnostic tests are still used as 
shown by a review of 58 recently reported cases not 
included in Ishikawa's review 1(vide infra). 
Treatment of CAD 
In the last 40 years, from 1954 to 1995, 264 cases of 
CAD of the popliteal artery have been described with 
different modes of treatment (Tables 2 and 3). Ejrup 
and Hiertonn 3in 1954 reported the first three cases of 
CAD of the popliteal artery treated by resection of the 
segment of the artery and replaced by free vein graft. 
After i year follow-up, all patients were asymptomatic. 
In 1960, Holmes 3° reported the first case of CAD treated 
by excision of the cyst with the outer layer of the 
arterial wall. Ishikawa et al. IB in 1961 reported a second 
case treated by cyst excision. The first arterial ho- 
mograft after resection was reported by Hierton and 
Lindberg in 195731 and the first nylon graft by Tytgat, 
Derom and Galinscky 32 in 1958. Simon 33 in 1963 in- 
terposed a Dacron graft after a resection of the artery 
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Table 2. Initial treatment. Non-resectional  group. 
Evacuation Evacuation Evacuation Aspiration* PTA* Spontan- 
with with vein with eous 
removal of patch  synthetic resolution 
cystic wall patch 
Total 
procedures 
Failures 4/68 3/9 1/4 1/3 1/1 0/3 10/88 
Initial 94% 66% 75% 65% 0% 100% 89% 
success  
Modified from Flanigan etal. 35 by inclusion of 58 cases (1987-1995). 
* Data also from Ishikawa ~.
Table 3. Initial treatment. Resectional group. 
Vein graft Synthetic End to end Homograft Total 
g ra f t  anastamosis procedures 
Failures 3/54 1/10 0/3 0/2 4/69 
Initial 95% 90% 100% 100% 94% 
success 
Modified from Flanigan etal? 5 by inclusion of 58 cases (1987-1995). 
in CAD. Mentha 34 in 1965 reported a case of CAD 
treated by directed aspiration. A summary of treatment 
of 105 cases was reported by Flanigan et a lY  in  1979. 
The summary by Ishikawa, 1987,1 reported the 
Flanigan cases plus 90 new patients from the world 
literature. Since the last summary by Ishikawa, only 
single cases have been reported with different methods 
of diagnosis and treatment. Two cases of spontaneous 
resolution in patients with CAD of the popliteal artery 
have been reported by Owen et al. 36 and Furunaga 
eta] .  37 Percutaneous transluminal angioplasty as a 
therapeutic modality was reported by Fox et aI. I4 This 
approach as been discarded by subsequent authors. 
Recently, successful treatment with preoperative 
thrombolytic therapy in a case with complete occlusion 
of the popliteal artery has been described, followed 
by non-resectional cystectomy. 38 
The efficiency of CT-directed percutaneous as- 
piration of cysts has led to the use of this technique 
in the treatment of CAD. Deutsch et al. 2° reported the 
success and simplicity of this method in the treatment 
of CAD of the popliteal artery. Wilbur and Spigos 21 
reported a second case of CT-directed aspiration, de- 
scribing the precise positioning of the needle tip into 
the cyst, avoiding the popliteal vien and tibial and 
peroneal nerves. In the later case, surgical excision 
was required ue to the viscosity of the cyst contents 
which eliminated complete resolution of the cyst. In 
1991, Sieunarine et al.,  39 reported an early recurrence of 
CAD, after CT-guided percutaneous a piration. They 
concluded that percutaneous a piration isan attractive 
method of treatment in a patent artery, but the patient 
required long-term follow-up because of the possibility 
of incomplete decompression f the cyst. It should be 
noted that cyst recurrence is approximately 10% after 
enucleation, 12 and recently Ohta et aI. 22 have described 
a recurrence of CAD in an interposed vein graft 
6 months after arterial excision. This finding sug- 
gests either incomplete cyst excision or a different 
hypothesis for the cause of the cystic adventitial dis- 
ease.10,11,35,40 
Tables 2 and 3 describe the therapeutic modalities 
used in the treatment of CAD of the popliteal artery. 
These tables were constructed by combining the data 
of Flanigan 35 with the 58 previously unreported cases. 
Data were also included from Ishikawa when ap- 
propriate outcomes were noted. The surgical pro- 
cedures are divided into resectional and non- 
resectional techniques. Resection was used principally 
when the popliteal artery was completely occluded or 
if there was extensive degeneration of the arterial 
wall. Non-resectional techniques were used when non- 
occluding stenosis was present. 
There are 58 new cases of CaD 12'16-19'22-29"36-39'43-71 either 
reported subsequently or omitted in the last review 
published in 1987. ~ These 58 cases include 49 men and 
nine women. The mean age was 46 years, with a range 
of 23-80 years. The popliteal artery was affected on 
the right side in 32 cases (55%) and on the left side 
in 26 cases (45%). Fifty-two patients presented with 
intermittent claudication. Three patients presented 
with critical ischaemia. 45'46 Two patients complained of 
rest pain 47'4s and one patient presented with a palpable 
mass and aching pain in the posterior thigh. 49 Seventy- 
one per cent had stenosis of the popliteal artery while 
29% had occlusion. All 58 patients had arteriography 
at some point in the investigation and diagnosis of 
their symptoms. Fifty of the 58 had arteriography as
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the initial method of diagnosis. Accurate diagnosis by 
arteriography was most often compromised by arterial 
occlusion. In four cases, the authors confirmed the 
diagnosis with the angiogram as the only in- 
vestigation. 38'5°'51 In 16 cases, the popliteal fossa was 
explored suspecting arterial disease, but without con- 
firmation of the exact diagnosis preoperatively. Two 
cases were mistaken for popliteal entrapment, 52'53 an- 
other was mistaken for an endoluminal lesion and 
underwent atherectomy, 54 and one was mistaken for 
an acute thrombosis of the popliteal artery. 46 In seven 
cases, preoperative duplex scan showed a cyst on the 
popliteal artery confirming the angiographic dia- 
gnosis. 16'I7'I9'55-58 In two cases, the duplex examination 
was normal 4s'52 and in one case duplex investigation 
revealed a suspected popliteal aneurysm. 12 CT was 
used as an additional method of diagnosis, after ar- 
teriography, confirming the presence of a cyst with 
complete occlusion or luminal compression i  13 cases. 
As an initial method of investigation, CT was used in 
two cases where CAD was confirmed. ~8'49 
Treatment of these 58 cases included excision of the 
cyst in 27 cases (46.5%) and resection followed by 
interposition in 27 cases (46.5%). Of the case with 
resection, 89% had venous interposition, while 11% 
had PTFE interposition. Three cases (5.1%) resolved 
spontaneously; 2536'37 and for one case, no treatment 
was reported. 59
Follow-up was reported in half of these 58 cases. 
All patients were asymptomatic at the time of the 
follow-up report. Only one case reported a thrombosed 
interposed vein graft 1 month postoperatively. 43 The 
maximum follow-up after cystectomy was 9 years 
reported by Meliere eta/., 44 and 4 years after resection 
and vein graft as reported by Parks and D'sa. 45 
As seen in Tables 2 and 3, for the 155 patients in 
whom the outcome of treatment can be identified, 69 
or 44% were treated with resectional techniques, and 
86 patients or 56% were treated with non-resectional 
techniques. In the resected patients, 54 or 78% received 
interposed vein graft, ten or 14% received a synthetic 
graft, two or 2.5% received homograft, and three or 
3.5% received end-to-end anastomosis. To the extent 
that the follow-up and treatment across several in- 
vestigators can be compared from their reports, it 
appears that optimal patency rates occur with resection 
regardless of the type of grafting. With non-resectional 
therapy, open evacuation of the cystic cavity was 
performed in 68 patients or 79% of the population, 
patch angioplasty was performed in 13 or 15%, as- 
piration was performed in three or 3.5% (one of these 
was done intraoperatively). Percutaneous trans- 
luminal angioplasty was performed in one patient, 
and three patients had spontaneous resolution. The 
results of non-resectional therapy showed that the 
optimal non-resectional treatment was evacuation 
with removal of cystic wall. It is of interest that three 
patients had spontaneous resolution of their signs 
and symptoms of CAD. Spontaneous resolution may 
involve drainage of the adventitial cyst into the joint 
space. In support of this concept is the paper of Hunt 
eta/., 41 which demonstrated by arthroscopy a direct 
communication between the popliteal artery ad- 
ventitial cyst and the knee joint. Further support was 
given to this mechanism by Hall et ak, 42 Nicolau et 
al., 43 and Mellier eta/., 44 who intraoperatively found a 
direct communication between the cyst and the pop- 
liteal joint space. 
Thus, in conclusion, CAD is a rare arterial disease 
effectively diagnosed by B-mode ultrasound with ad- 
junctive MRI. Arteriography alone may be misleading. 
The majority of the authors continue to suggest he 
interposition of a graft when the artery is completely 
occluded or if there is degeneration f the medial layer 
of the arterial wall. The material of choice has been 
the autologous vein. If the lesser saphenous vein is of 
a good calibre and quality, the entire procedure can 
be done through a posterior S-shaped approach. 
When the popliteal artery is patent, cyst evacuation 
with cystic wall removal is favoured. Excellent long- 
term results have been reported. 44'6° Patch angioplasty 
following evacuation has inferior results and should 
be avoided. 28 Operative needle aspiration of the cyst 
alone may result in incomplete vacuation. Finally, 
percutaneous transluminal angioplasty has been 
shown to be unsuccessful as a definitive form of 
treatment. ~4 
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